The remarkable properties of graphene stem from its two-dimensional ( 
The discovery of graphene [1] [2] [3] opened the way for exploring new 2D materials made from boron 4 , silicon [5] [6] [7] [8] [9] , germanium 6, [10] [11] [12] , phosphorus 13 , tin 14 , and transition metal dichalcogenides 15, 16 . However, theory predicts that along with graphene [1] [2] 17 , only graphene-like 2D structures of silicon, germanium (silicene and germanene) 6 , boron 18 , and MoS2 19 should have a Dirac cone. Experimentally, only graphene has unambiguously shown a Dirac cone [1] [2] . Silicon has attracted much attention over the last few years 8, 9 . The critical discussion has focused on whether graphene-like silicon (silicene) exists, and what its electronic properties are. Earlier theoretical studies predicted a puckered honeycomb structure for free-standing silicene with electronic properties resembling those of graphene 6 .
Experimentally, silicene has been obtained by epitaxial growth on crystalline surfaces 5, [7] [8] [9] . The majority of studies were performed on Ag surfaces, where the single silicon layer forms an assembled parallel array of one-dimensional (1D) nano-ribbons (NRs) on Ag(110) 8, 9, 20 , and a highly ordered silicene sheet on Ag(111) [7] [8] [9] . Very recently the fabrication of silicene-based field effect transistors (FETs) operating at room temperature (RT), was reported 21 . Since silicene has been obtained only by growth on supporting metallic substrates, the obvious question arises as to whether it preserves the Dirac cone or not. These are the key questions: can we separate the electronic structure of silicon from that of the underlying substrate, and can we observe the Dirac cone of silicene?
Reports of the existence of Dirac fermions in silicene on the Ag(111) surface using angular-resolved photoemission spectroscopy (ARPES) and scanning tunneling spectroscopy (STS) have been published 22, 23 . However, several recent studies point to the absence of the Dirac cone [24] [25] [26] , as a result of the strong silicon-silver interaction 27, 28 , which alter the intrinsic electronic properties of silicene [24] [25] [26] . These studies show that the linear dispersion observed previously stems from the electronic structure of silver. The absence of a Dirac cone in silicene on silver has challenged research groups to explore other potential substrates having weaker interactions with silicene.
The Si-Au system prefers phase separation over alloy formation 29 surface.
Here, we present a comprehensive experimental study of the growth of silicon on an observed without any spin-orbit splitting, although this latter was expected in recent theoretical studies 30, 31 . The failure to detect such a splitting is probably due to the limited angle and energy ARPES resolutions. Now, the expected Dirac cone of the 1x1 silicene should be located at x K . Au has been checked and confirmed. A honeycomb structure is known to produce a photoemission interference effect 32 , so that one branch appears brighter than the other. This effect has been already observed for graphene 32 .
In Figure 2b , both the Au sp band and the Dirac cone are observed simultaneously in contrast to the case of the (4x4) silicene on Ag(111) 22 . This indicates that the silicene-Au(111) interaction is not as strong as for silicene on Ag(111) 25 . The linear dispersion can be described by E = ℏ. 6 .k, where 6 is the Fermi velocity. From the linear dispersion in Figure 2 we obtain a Fermi velocity for the silicene layer of 6 =
× 10
';
,0 , comparable to the one found for graphene 32 .
The apex of the cone is located at 0.5 eV below the Fermi level. Since the π * cone
could not be detected, we can assume that the π -π * gap opening is at least equal to 0.5 eV. Freestanding silicene is expected to have a zero gap 6 . However, the opening of the band gap could result from a weak interaction with the Au(111) substrate such as a small lattice mismatch or the existence of a surface dipole, which would not affect the intrinsic electronic states of silicene. Such effect has been already observed for graphene 3, [33] [34] [35] .
The backfolding of the sp bands of Au (3D) can be ruled out because they would not show any opening of a gap. Therefore, the presence of a gap here leading to a conical dispersion with a "L shape" can be attributed to the 2D character of the band induced by the deposition of one silicon monolayer. The STM data were recorded at low temperature (78 K). The well-known STM image of the "herringbone" reconstruction of the clean Au(111) 36 is shown in Figure 4a . The STM topography in Figure 4b shows a part of the "herringbone" reconstruction at atomic resolution. The STM topography in Figure 4c shows the Si monolayer which covers the surface terraces forming a Moiré structure. The Moiré is aligned along the In conclusion, the silicon 2D sheet synthesized on Au(111) unambiguously presents a Dirac cone at the high symmetry points of the BZ as measured by HR-ARPES.
Moreover, these measurements show that the apex of the Dirac cone is 0.5 eV below the Fermi level. A single component of the Si 2p core level indicates a single silicon environment. Additionally, the XPS measurements rule out any alloying. We also find that the "herringbone" reconstruction of Au(111) remains after silicon deposition.
Finally, these observations point to the formation of a silicene sheet weakly interacting with the Au substrate. The discovery of a silicene sheet on Au(111) may open the way for more integration in electronic devices 21 .
Methods:
We used a commercial Au (111) 
